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10 MICROFICHE APPENDIX 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

15 The invention is related to the field of communications, and in particular, to a 

comprehensive signalling node and method* including a plurality of signalling routines. 

2. DESCRIPTION OF THE PRIOR ART 

Many communication networks exist for conducting communications between 
electronic devices and/or persons. One area of rapid development is in the interfacing of 
20 communications devices to various networks and in the interfacing between networks. 
The interfacing typically involves performing communication protocol translations, as 
each communication network may operate according to a specific or unique 
communication protocol. In addition, the interfacing can relay communications between 
disparate network types. For example, the interfacing can relay communications between 
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a connection-type network and a connectionless network. Examples of a connection-type 
network are a Public Switched Telephone Network (PSTN) and an optical fiber network, 
for example. Examples of a connectionless network are packet-based networks, such as 
an Internet Protocol (IP) network, for example. 
5 One continuing concern in communication networks is providing fast, efficient, 

and trouble-free data communications. One area of particular concern and difficulty is in 
conducting communications between devices or networks that employ differing 
communications protocols. For example, with the advent of Voice Over Internet Protocol 
(VOIP) telecommunications, wherein voice telephone calls are conducted at least 

10 partially over packet-based networks, a particular communication session may transmit 
data over both a connection-type network and a connectionless network. Such 
communications typically necessitate a device called a gateway that interfaces between a 
device and a network, between a first device and a second device (across a network), or 
between a first network and a second network. 

15 FIG. 1 is a diagram of a communication gateway scenario according to the prior 

art. The prior art communication network can include (or communicate with) multiple 
gateways, such as the gateways Al, A2, Bl, B2, and B3. Controller A communicates 
with and controls the gateways Al and A2, while controller B communicates with and 
controls the gateways B1-B3. Each gateway (and controller) receives signalling requests 

20 for conducting a communication session and provides routing information that enables 
the completion of the requested communication session. For example, a device signalling 
for and requesting a communication session can comprise a VOIP telephone, and the 
particular gateway could comprise a Session Initiation Protocol (SIP) gateway that sets 
up a communication session with another VOIP telephone in the communication 
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network. Alternatively, the particular gateway could comprise a media gateway 
controller (MGC), a push-to-talk (PTT) gateway, etc. 

In a similar vein, the communication network can include other gateway 
controllers for different communication protocol interfacing operations and gateways 
5 built by other manufacturers. For example, controller A and gateways Al and A2 could 
be obtained from a first equipment manufacturer, while controller B and gateways B1-B3 
could be obtained from a second equipment manufacturer. Each manufacturer typically 
builds gateway devices and a gateway controller (such as a MGC) for their own network 
equipment. The result is that as the prior art communication network is built and evolves, 

10 the prior art communication network typically includes gateways of different 

manufacturers and consequently requires multiple, corresponding gateway controllers. 
Each set of gateways, and the corresponding controller/MGC, operate independently of 
those of other manufacturers. This proliferation of different, non-integrated devices 
results in increased difficulty and complexity for the network provider. 

15 One consequence is that there is no coordination between the various gateways 

and controllers. Another consequence is that the disparate and separate controllers do not 
process common data, and therefore system personnel of the communication network 
cannot access overall data gathering/reporting. Yet another consequence is that 
installation, configuration, arid maintenance of individual signalling routines and the 

20 corresponding gateway controller are done independently for each subsystem in the 
communication network. Still another consequence is that upgrades or removal of 
network components are likewise performed independently. Furthermore, the end 
consequence is increased cost to build the communication network due to the need to 
purchase and maintain multiple individual signalling routines and gateway controllers. 
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SUMMARY OF THE INVENTION 

The invention helps solve the above problems 

A comprehensive signalling node is provided according to an embodiment of the 
5 invention. The comprehensive signalling node comprises a signalling interface adapted 
for transmitting and receiving signalling communications. The comprehensive signalling 
node further comprises a storage system configured to store a Media Gateway Controller 
(MGC) routine, to store a Session Initiation Protocol (SIP) routine, to store a Session 
Border Controller (SBC) routine, to store a Push-To-Talk (PTT) routine, to store a H.323 

10 routine, to store a Wide Area Network (WAN) compression routine, and to store a 

Communication Assistance for Law Enforcement (CALE) routine. The comprehensive 
signalling node further comprises a processing system in communication with the 
signalling interface and the storage system. The processing system is configured to 
receive a signalling communication through the signalling interface, process the 

15 signalling communication with the MGC routine if appropriate, process the signalling 
communication with the SIP routine if appropriate, process the signalling communication 
with the SBC routine if appropriate, process the signalling communication with the PTT 
routine if appropriate, process the signalling communication with the H.323 routine if 
appropriate, process the signalling communication with the WAN compression routine if 

20 appropriate, or process the signalling communication with a Communication Assistance 
for Law Enforcement (CALE) routine if appropriate. 

A method of operating a comprehensive signalling node is provided according to 
an embodiment of the invention. The method comprises receiving a signalling 
communication. The method further comprises processing the signalling communication 
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with a Media Gateway Controller (MGC) routine if appropriate, processing the signalling 
communication with a Session Initiation Protocol (SIP) routine if appropriate, processing 
the signalling communication with a Session Border Controller (SBC) routine if 
appropriate, processing the signalling communication with a Push-To-Talk (PTT) routine 
5 if appropriate, processing the signalling communication with a H.323 routine if 

appropriate, processing the signalling communication with a Wide Area Network (WAN) 
compression routine if appropriate, and processing the signalling communication with a 
Communication Assistance for Law Enforcement (CALE) routine if appropriate. 

A comprehensive signalling node software product is provided according to an 

10 embodiment of the invention. The comprehensive signalling node software product 
comprises a control software configured to direct a processing system to receive a 
signalling communication, process the signalling communication with a Media Gateway 
Controller (MGC) routine if appropriate, process the signalling communication with a 
Session Initiation Protocol (SIP) routine if appropriate, process the signalling 

15 communication with a Session Border Controller (SBC) routine if appropriate, process 
the signalling communication with a Push-To-Talk (PTT) routine if appropriate, process 
the signalling communication with a H.323 routine if appropriate, process the signalling 
communication with a Wide Area Network (WAN) compression routine if appropriate, or 
process the signalling communication with a Communication Assistance for Law 

20 Enforcement (CALE) routine if appropriate. The comprehensive signalling node 
software product further comprises a storage system that stores the control software. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The same reference number represents the same element on all drawings. 
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FIG. 1 is a diagram of a communication gateway scenario according to the prior 

art. 

FIG. 2 shows a comprehensive signalling node according to an embodiment of the 
invention. 

5 FIG. 3 is a flowchart of a method of operating a comprehensive signalling node 

according to an embodiment of the invention. 

FIG. 4 is a flowchart of a method of operating a comprehensive signalling node 
according to another embodiment of the invention. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIGS. 2-4 and the following description depict specific examples to teach those 
skilled in the art how to make and use the best mode of the invention. For the purpose of 
teaching inventive principles, some conventional aspects have been simplified or omitted. 
Those skilled in the art will appreciate variations from these examples that fall within the 

15 scope of the invention. Those skilled in the art will appreciate that the features described 
below can be combined in various ways to form multiple variations of the invention. As 
a result, the invention is not limited to the specific examples described below, but only by 
the claims and their equivalents. 

FIG. 2 shows a comprehensive signalling node 200 according to an embodiment 

20 of the invention. The comprehensive signalling node 200 includes a signalling interface 
201, a processing system 202, an operator interface 203, and a storage system 204. The 
processing system 202 is connected to the signalling interface 201, to the operator 
interface 203, and to the storage system 204. 
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The storage system 204 can comprise a disk, tape, integrated circuit, server, or 
some other memory device. The storage system 204 can be distributed among multiple 
memory devices. The storage system 204 can store a plurality of signalling routines, 
such as a Media Gateway Controller (MGC) routine 210, a Session Initiation Protocol 
5 (SIP) routine 2 1 1 , a Session Border Controller (SBC) routine 2 1 2, a Push-To-Talk (PTT) 
routine 213, a H.323 routine 214, a Wide Area Network (WAN) compression routine 
215, and a Communication Assistance for Law Enforcement (CALE) routine 216, for 
example. In addition, the storage system 204 can store a comprehensive signalling 
routine 220, operational data 224, an enable/disable system 221, a billing system 222, and 

10 a provisioning system 223. 

It should be understood that other or additional signalling routines can be 
included. Further, it should be understood that the above software routines can 
alternatively comprise specialized hardware or circuitry. 

The comprehensive signalling node 200 comprises a communication network 

15 device that comprehensively controls signalling for at least a portion of an associated 
communication network. In order to comprehensively control signalling operations, the 
comprehensive signalling node 200 manages operations of the multiple signalling 
routines 210-216 and interfaces between communication protocols using the signalling 
routines 210-216. In addition, the comprehensive signalling node 200 can provide 

20 differentiated network services. Fore example, the comprehensive signalling node 200 
can bill more for certain communication services. Moreover, the comprehensive 
signalling node 200 can provide bandwidth optimization and cost reduction. In one 
embodiment, the comprehensive signalling node 200 can comprise a management system 
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for managing soft switches or gateway controllers of various types and manufacturers, 
among other things. 

A gateway is a term that is commonly used for a node that connects two different 
and otherwise incompatible communications devices and/or communications networks. 
5 A soft switch is a programmable switch that can be configured and re-configured and that 
performs communication switching. One or more soft switches are typically under the 
control of a signalling controller. 

One type of signalling controller is a Media Gateway Controller (MGC), for 
example. A MGC can receive signalling for a communication, process the signalling to 

10 produce a routing for the communication, perform protocol control and conversion, and 
signal an associated gateway or gateway device to perform specified operations. The 
operations can include routing, protocol conversion, security measures, etc. 

The signalling routines 210-216 can be used to interface between a variety of 
communication devices, between a variety of communication networks, or between a 

15 particular communication device and a particular communication network. For example, 
a particular signalling routine could interface between a Public Switched Telephone 
Network (PSTN) and an Internet Protocol (IP) network. Operations of the signalling 
routines 210-216 are individually discussed below. It should be understood that any of 
the software routines can be replaced by equivalent hardware circuits. 

20 The signalling interface 201 sends and receives signalling communications 

between the comprehensive signalling node 200 and other network components, other 
network devices, or other communications networks. The signalling interface 201 can be 
connected to and can communicate with switched networks, such as a PSTN, optical fiber 
networks, etc. The signalling interface 201 can be connected to and can communicate 
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with packet-based networks, such as IP based networks, including wireline and wireless 
packet-based networks. The signalling interface 201 therefore can communicate 
according to a Signalling System 7 (SS7) signalling protocol, according to an Internet 
Protocol (IP), etc. 

5 The processing system 202 can comprise a computer microprocessor, logic 

circuit, or some other processing device. The processing system 202 can be distributed 
among multiple processing devices. The processing system 202 retrieves and executes 
the comprehensive signalling routine 220 from the storage system 204. The 
comprehensive signalling routine 220 can comprise an application program, firmware, or 

10 some other form of machine-readable processing instructions. When executed by the 
processing system 202, the comprehensive signalling routine 220 directs the processing 
system 202 to operate in accord with the invention. In addition, the processing system 
202 executes the signalling routines 210-216, where each signalling routine comprises a 
software routine in the storage system 204. The processing system 202, under the 

15 direction of the comprehensive signalling routine 220, can enable and disable individual 
signalling routines. The processing system 202, under the direction of the comprehensive 
signalling routine 220, can receive and store operational data from the signalling routines 
210-216 into the operational data 224. The operational data 224 can comprise operating 
statistics and data for each signalling routine 210-216. 

20 The operator interface 203 can comprise a keyboard, mouse, voice recognition 

interface, graphical display, touchscreen, or some other type of user device. The operator 
interface 203 can be used by an operator to access and operate the comprehensive 
signalling node 200. The processing system 202 can receive operator inputs through the 
operator interface 203. The operator inputs can include, among other things, 
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enable/disable inputs, information display requests of the operational data, etc. In 

addition, the processing system 202 can generate outputs to the operator through the 

operator interface 203, such as displaying current enable and disable states for each 

signalling routine, displaying gateway data and histories, etc. 
5 The MGC routine 2 1 0 performs a Media Gateway Control Protocol (MGCP) 

signalling. MGCP is a specification that enables operation of a physically decomposed 

gateway (z.e., a protocol converter), the components of which may be distributed across 

multiple physically distinct devices. One common use of MGCP is in a soft switch. 

MGCP enables external control and management of data communications equipment 
10 operating at the edge of emerging multi-service packet networks. MGCP media gateways 

operate under the control of Media Gateway Controllers (MGCs), which handle their 

registration and the management of their resources. 

The SIP routine 21 1 performs Session Initiation Protocol (SIP) or SIP for 

telephony (SIP-T) signalling. SIP is an application layer protocol for the establishment, 
15 modification, and termination of conferencing and telephony sessions over IP-based 

networks. SIP can be used to connect a PSTN telephone call to an IP address on a packet 

network. 

The SBC routine 212 performs a session border control function. The SBC 
routine 212 can perform border control between devices and networks or between 
20 networks. The SBC routine 212 can provide device security and firewall capabilities, 
perform Network Address Translation (NAT), etc. 

The PTT routine 213 performs a push-to-talk signalling. Push-to-talk is a 
communication protocol that can be used for wireless communications. In addition, PTT 
can be used for IP telephony in order to accommodate latency in packet-based networks. 
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The H.323 routine 214 performs H.323 protocol signalling. The H.323 standard 
includes a set of standards defining real-time multimedia communications for packet- 
based networks, including IP telephony. 

The WAN compression routine 215 performs data compression. The compression 
can be performed in order to optimize communications over particular links of a packet- 
based network. 

The CALE routine 216 performs communication functions for law enforcement 
personnel. For example, the CALE routine 216 can enable wiretapping and 
communication intercept functions. 

In addition to managing the plurality of signalling routines 210-216, the 
comprehensive signalling node 200 can perform other tasks. The comprehensive 
signalling node 200 can record operational data from the signalling routines 210-216. 
The operational data can be useful for managing operations, traffic routing and balancing, 
and troubleshooting of the signalling routines or associated networks. The 
comprehensive signalling node 200 can perform billing for the signalling routines 210- 
216. The comprehensive signalling node 200 can perform comprehensive billing 
operations for all signalling operations. The comprehensive signalling node 200 can 
perform provisioning for the signalling routines 210-216. 

The comprehensive signalling node 200 is further useful for enabling and/or 
disabling the operation of specific signalling routines. For example, the comprehensive 
signalling node 200 can selectively enable or disable particular signalling routines, and 
can do so autonomously, such as at the direction of an operating software (such as the 
comprehensive signalling routine 220), or under operator control. In addition, the 
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comprehensive signalling node 200 can enable or disable signalling routines in response 
to commands from a remote user or remote device. 

The enable/disable system 221 can disable specific signalling routines of the 
comprehensive signalling node 200. For example, in one embodiment the comprehensive 
5 signalling node 200 can include all signalling routines that are likely to be used. The 
comprehensive signalling node 200 can then have specific signalling routines enabled, as 
desired by a customer, and the remaining signalling routines can be disabled. This may 
be more economical to manufacture, wherein the comprehensive signalling node 200 is 
configured before it is shipped to the customer. Later, upon payment of an upgrade fee, 
10 the manufacturer can remotely enable any additional signalling routines, without 
necessitating taking the comprehensive signalling node 200 out of service. 

The billing system 222 can perform billing for use of any routines of the 
comprehensive signalling node 200. For example, a single customer could use the MGC 
routine 210, the SIP routine 21 1, and the PTT routine 213, and the billing system 222 
15 could bill for use of all three of these routines. 

The provisioning system 223 can provide provisioning for all routines of the 
comprehensive signalling node 200. For example, the provisioning system 223 can 
provision and configure all signalling routines that are enabled by the enable/disable 
system 221. 

20 FIG. 3 is a flowchart 300 of a method of operating a comprehensive signalling 

node 200 according to an embodiment of the invention. The comprehensive signalling 
node 200 can include a plurality of signalling routines and can interface between a 
plurality of communication networks. In step 301, the comprehensive signalling node 
200 receives a signalling communication. 
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In step 302, the comprehensive signalling node 200 processes the signalling 
communication using a media gateway controller (MGC) routine/function, if appropriate. 
Therefore, if the signalling communication conforms to a Media Gateway Control 
Protocol (MGCP), then step 302 is employed. Otherwise, the method proceeds to step 
5 303. 

In step 303, the comprehensive signalling node 200 processes the signalling 
communication using a SIP routine/function, if appropriate. Therefore, if the signalling 
communication conforms to the SIP Protocol, then step 303 is employed. Otherwise, the 
method proceeds to step 304. 
10 In step 304, the comprehensive signalling node 200 processes the signalling 

communication using SBC routine/function, if appropriate. Otherwise, the method 
proceeds to step 305. 

In step 305, the comprehensive signalling node 200 processes the signalling 
communication using a PTT routine/function, if appropriate. Otherwise, the method 
15 proceeds to step 306. 

In step 306, the comprehensive signalling node 200 processes the signalling 
communication using a H.323 routine/function, if appropriate. Otherwise, the method 
proceeds to step 307. 

In step 307, the comprehensive signalling node 200 processes the signalling 
20 communication using a WAN compression routine/function, if appropriate. Otherwise, 
the method proceeds to step 308. 

In step 308, the comprehensive signalling node 200 processes the signalling 
communication using a CALE routine/function, if appropriate. Otherwise, the method 
exits. 

14 



Sprint Docket 2510 

FIG. 4 is a flowchart 400 of a method of operating a comprehensive signalling 
node 200 according to another embodiment of the invention. The comprehensive 
signalling node 200 can include a plurality of signalling routines and can interface 
between a plurality of communication networks. In step 401 , the comprehensive 
signalling node 200 receives a signalling communication. 

In step 402, the comprehensive signalling node 200 processes the signalling 
communication using an appropriate signalling routine, as previously discussed in steps 
302-307 of FIG. 3. 

In step 403, the comprehensive signalling node 200 receives a configuration 
command. The configuration command specifies an enable or disable operation for one 
or more specified routines of the MGC routine 210, the SIP routine 21 1, the SBC routine 
212, the PTT routine 213, the H.323 routine 214, or the WAN compression routine 215. 
The configuration command can be received in, interpreted by, and acted on by the 
enable/disable system 221 . The configuration command can be received from a remote 
computer device or remote user. Alternatively, the configuration command can be 
received through the operator interface 204 of the comprehensive signalling node 200. 

In step 404, the comprehensive signalling node 200 performs the configuration 
operation of the configuration command, wherein the configuration operation enables or 
disables the one or more specified signalling routines. 

In step 405, the comprehensive signalling node 200 collects and stores operational 
data from the signalling routines. The collecting and storing enables monitoring of 
operations of the comprehensive signalling node 200. Further, the collecting and storing 
enable troubleshooting of individual network components, and enables centralized billing 
operations. 
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In step 406, the comprehensive signalling node 200 determines whether a report 
command has been received. A report command prompts the comprehensive signalling 
node 200 to report some or all of the collected and stored operational data. The report 
command can specify the signalling routine/fiinction(s) to be reported on, and can further 
5 specify the quantity of operational data to be reported. If a report command has been 
received, the method proceeds to step 407; otherwise, it branches to step 408. 

In step 407, where a report command has been received, the comprehensive 
signalling node 200 reports the operational data that is specified in the report command. 

In step 408, the comprehensive signalling node 200 performs billing operations. 
10 The billing operations can be performed for all operations of the signalling routines. The 
billing operations can be automatically performed, or can be initiated by a human 
operator. 

In step 409, the comprehensive signalling node 200 performs provisioning 

operations. The provisioning can initialize, set up, and configure signalling routines. The 
15 provisioning operations can be performed for newly added or newly configured signalling 

routines. Alternatively, the provisioning operations can be performed for signalling 

routines that are being upgraded and/or re-configured. 

The comprehensive signalling node, method, and software product according to 

the invention can be employed according to any of the embodiments in order to provide 
20 several advantages, if desired. The invention can interface between multiple gateway 

devices or gateway functions. The invention can interface between multiple networks. 

The invention can interface between gateways of different manufacturers. In addition, 

the invention can interface between gateway controllers of different manufacturers. 
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The invention enables comprehensive data collection, including collecting 
operational data from various signalling devices, signalling gateways, and gateway 
controllers. The invention enables comprehensive billing, including billing for use of 
various signalling devices, signalling gateways, and gateway controllers. The invention 
5 enables the provision of differentiated network services with different billing 
requirements. The invention enables comprehensive provisioning for network 
components/functions. The invention enables comprehensive enabling/disabling of 
specific network components/functions. Furthermore, the operational data can be useful 
for managing operations, traffic routing and balancing, and troubleshooting of the 
10 signalling routines or associated networks. Moreover, the invention enables bandwidth 
optimization and cost reduction. 
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